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57 ABSTRACT

A dismountable hot air nozzle comprising a mounting
adapter (2) to be secured to a nozzle pipe (92), a generally
annular adapter spring (59) cut in one position and having
engaging bosses (89a) adapted to project from the inner
circumierential surface of the mounting adapter when
assembled, a stopper pin (58) projecting out of the inner
circumferential surface of the mounting adapter 1n a position
adjacent to the engaging boss when assembled, and a nozzle
holder (3) carrying a nozzle (8) at its lower end and formed
as a cylindrical member (6) adapted to fit into the mounting
adapter at its upper end, the upper end of the cylindrical
member being formed with recesses (61) engageable with
the stopper pin (58) at their circumferentially lateral edges
and the cylindrical member being further formed with slits
(62) engageable with the engaging bosses (59a) as the
engageable circumferentially lateral edge of recess (61) is
engaged by the stopper pin (58).

3 Claims, 6 Drawing Sheets
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FIG. 5(a)
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1
DISMOUNTABLE HOT AIR NOZZLE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mvention relates to a dismountable hot air
nozzle for a hot air jet heater which 1s mainly used in the
repairing of surface-mounted IC devices on a printed circuit

board.
2. Description of the Related Art

The conventional hot air nozzle comprises, as illustrated
in FIG. 6, a nozzle member A and a cylindrical member B
carrying said nozzle member A at its forward end and having
a clamp C at 1its base end, said cylindrical member being
fitted over a nozzle pipe D and secured in position by
tightening the screw of said clamp C.

As to the method for connecting the nozzle to the nozzle
pipe, there also known the method which comprises {itting,
the cylindrical member over the nozzle pipe and securing
them together with a setscrew and the method which com-
prises cutting a female thread on the inner wall of the
cylindrical member, screwing the male thread at the forward
end of the nozzle pipe 1nto said female thread and tightening
them together firmly with a spanner.

However, 1n any of those arrangements, a tool such as a
screwdriver or a spanner 1s required for connecting the
nozzle (cylindrical member) to the nozzle pipe. Moreover,
this connection and disconnection requiring both hands are
both time-consuming and labor-consuming.

Having been developed to overcome the above
disadvantages, the present invention has for its primary
object to provide a dismountable hot air nozzle which can be
mounted or dismounted for replacement by one hand with
one-touch ease without using a screwdriver or the like tool
and j12. Another object 1s to provide such a dismountable
nozzle consisting of a fewer number Of parts at low cost.

SUMMARY OF THE INVENTION

The dismountable hot air nozzle of the invention 1s
applicable to a hot air jet heater for use 1n the dismounting
of surface-mounted IC devices and other purposes, which
comprises a downwardly open cylindrical mounting adapter
to be attached to a hot air delivery pipe of said heater, a
cgenerally annular adapter spring capable of undergoing
clastic deformation in a radial direction and having engaging
bosses adapted to project from the mnner circumierential wall
of said mounting adapter when assembled, a stopper pin
disposed adjacently of one of said engaging bosses and
projecting radially imnwardly of the inner circumferential
surface of said mounting adapter, and a nozzle holder having
nozzle means for the delivery of hot air from said pipe at its
lower end and a cylindrical member engageable with the
opening of said mounting adapter at its upper end, the top
end of said cylindrical member being formed with recesses
through which the engaging bosses of said adapter spring
and said stopper pin may pass when the cylindrical member
1s 1mnserted 1nto said mounting adapter, each of said recesses
being formed with an engaging means engageable with said
stopper pin at its lateral end 1n such a manner that when said
cylindrical member 1s inserted into said mounting adapter
and rotated 1 a circumierential direction, said engaging
means 1s engaged by said stopper pin and said engaging
bosses are fitted 1nto slits formed adjacent to the recesses of
said cylindrical member.

Preferably, the dismountable hot air nozzle of the inven-
tion 1s further characterized in that said mounting adapter
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consists of an adapter holder to be secured to said hot air
delivery pipe and an adapter cover disposed at a lower part
of said adapter holder, said adapter cover 1s provided with
said adapter spring and stopper pin, said adapter spring 1s
formed with engaging bosses as formed by bending it
radially inward 1n a generally semicircular form 1 a plu-
rality of circumierential positions, and said adapter cover 1s
peripherally formed with a spring groove 1n which said
adapter spring 1s disposed, said spring groove being formed
with engaging holes passing through the circumierential
wall of said adapter cover 1n positions corresponding to the
engaging bosses of said adapter spring.

The more preferred dismountable hot air nozzle of the
invention 1s such that said stopper pin 1s disposed above one
circumferentially lateral edge of one of said engaging holes
of said adapter cover and said engaging means 1s formed by
cutting out the cylindrical member at the other circumfer-
entially lateral edge of the recess of said cylindrical member
in such a manner that when said engaging means 1s engaged
by said stopper pin, one circumiferentially lateral edge of
cach engaging boss 1s abutted against one circumierentially
lateral edge of the corresponding slit.

In the dismountable hot air nozzle of the invention, the
nozzle can be changed with great ecase and rapidly in
one-touch operation by one hand without using a screw-
driver or the like tool. Moreover, the whole construction 1s
simple and consists of a reduced number of parts, thus
contributing to cost reduction. In particular, the dismount-
able hot air nozzle of the mvention can be easily adapted to
repalr work on various surface-mounted devices simply by
providing a plurality of nozzle holders varying in the nozzle
position and shape using a common mounting adapter.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

FIG. 1 1s a front view of the 1ron segment of a hot air jet
heater to which a dismountable hot air nozzle embodying
this invention has been applied.

FIG. 2 1s a disassembled perspective view of the dis-
mountable nozzle shown 1 FIG. 1.

FIG. 3(a) is a longitudinal sectional view that shows an
assembling status of the dismountable nozzle of FIG. 1 prior
to fitting a nozzle holder to a mounting adapter.

FIG. 3(b) is a sectional view taken along line A—A of
FIG. 3(a).

FIG. 4(a) is a longitudinal sectional view that shows an
assembling status of the dismountable nozzle of FIG. 1, 1n
which the nozzle holder has just been fitted to the nozzle
adapter.

FIG. 4(b) is a sectional view taken along the line B—B of
FIG. 4(a).

FIG. 5(a) is a longitudinal sectional view that shows an
assembling status of the dismountable nozzle of FIG. 1 1n
which, after fitting of the nozzle holder to the mounting
adapter, the nozzle holder has been rotated clockwise with
respect to the mounting adapter to bring the mounting
adapter and nozzle holder 1nto engagement.

FIG. 5(b) 1s a sectional view taken along the line C—C of
FIG. 5(a).

FIG. 6 1s a perspective view showing the conventional
structure for mounting a hot air nozzle on a nozzle pipe.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The dismountable hot air nozzle of the invention 1s now
described in further detail.
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FIG. 1 1s a front view showing an 1ron segment 9 of a hot
air jet heater (repair station) to which a dismountable nozzle
1 embodying the mvention has been applied and FIG. 2 1s a
disassembled perspective view of the dismountable nozzle.

The base (upper) portion of the iron segment 9 is con-
nected to a station (not shown) by an air pipe and a power
cord 91. Thus, the air from the station 1s fed to the iron
segment 9 via said air pipe 91 and delivered from a forward
end of a nozzle pipe 92. Since a heater 1s disposed within the
nozzle pipe 92, the air from the station is heated here and
delivered as hot air. The volume and temperature of deliv-
ered air can be adjusted in the station (or the iron segment),

for example within the range of up to 23 1/min. and
100~420° C.

The dismountable nozzle 1 of the invention to be mounted
on the nozzle pipe 92 comprises a mounting adapter 2 which
1s to be secured to the nozzle pipe 92 and a nozzle holder 3
to be dismountably attached to said mounting adapter 2. The
material constituting the dismountable nozzle 1 1s not par-
ficularly restricted but may for example be stainless steel,
brass, or 1ron.

The mounting adapter 2 comprises an adapter holder 4 to
be secured rigidly to the nozzle pipe 92 and an adapter cover
S which 1s disposed at the lower end of said adapter holder
and on which the nozzle holder 3 1s mounted.

The adapter holder 4 1s a cylindrical member having an
inside diameter corresponding to the outer diameter of the
nozzle pipe 92 and has a horizontal mcision 41 along the
midline in the axial direction thereof in the right-hand half
of its circumierential wall as viewed 1n FIG. 1, whereby the
adapter holder 4 is divided into two parts (42, 43), upper and
lower.

The upper cylindrical part 42 of the adapter holder 4 1s
formed with a clamp. Thus, the right-hand side of the upper
cylindrical part 42 of the adapter holder 4 1s formed with a
cutout 44 extending along a vertical axis (FIG. 2), so that the
upper cylindrical part 42 1s open on the right-hand side. The
two lateral edges of this cutout 44 are provided with rect-
angular clamping members 45, 45 extending at right angles
with the axial direction and a clamping screw 46 1s bridging,
those clamping members 45, 45. Therefore, by adjusting this
clamping screw 46, the spacing between the two clamping
members can be adjusted to alter the diameter of the upper
cylindrical part 42.

The adapter cover 5 1s fitted onto the lower cylindrical
part 43 of the adapter holder 4 and secured rigidly in
position, for example by welding.

The adapter cover § 1s a cylindrical element having an
annular flange 51 which 1s rectangular 1n section and pro-
jecting radially inward 1n the center of the cover 1n the axial
direction (FIG. 3(a)). It 1s so arranged that the upper and
lower surfaces of said annular flange 51 intersect the inner
surfaces 50a, 50b of the cylinder at right angles.

In the upper bore of the adapter cover § which lies above
the annular flange 51, the lower cylindrical part 43 of said
adapter holder 4 1s fitted and locked in position. In this
connection, since the upper surface of said annular flange 51
1s at right angles with the mner circumferential surface 504,
the lower cylindrical part 43 of the adapter holder 4 can be
tightly fitted 1nto the upper bore of the adapter cover 5 by
abutting the lower end of the lower cylindrical part 43 of the
adapter holder 4 positively against the upper face of the
annular flange 51 of the adapter cover 3.

The adapter cover § 1s provided with a spring groove 52,
which 1s rectangular 1n section, in the form of a radially
inward recess along the circumference in the outer periphery
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of the cylinder below said annular tflange 51. The bottom
wall (radially inward side wall) of this spring groove 52 is
formed with a plurality of engaging holes 52a piercing the
adapter cover 5 at predetermined circumferential pitches
(FIG. 2, FIG. 3(b)). The number, shape, and position of the

engaging holes 52a are determined 1n relation to engaging
bosses 59a of adapter springs 59 which will be described
below but, in the illustrated example, 4 engaging holes 52a
are provided at circumierential pitches of 90 degrees.

The adapter spring 59 1s a generally annular element made
from a wire rod rectangular in section and cut 1n one
circumferential position. The adapter spring 59 has 4 engag-
ing bosses 59a each formed by bending 1t radially inward 1n
the view of FIG. 3(b) in a generally semicircular configu-
ration at 1ntervals of 90 degrees. Those engaging basses 59a

are disposed symmetrically with respect to the open ends
59b, 59b.

To 1nstall the adapter spring 59 1n the spring groove 52 of
the adapter cover 5, the spring 59 1s forced to undergo elastic
deformation so as to bring i1ts open ends 59b, 596 further
apart from each other. In the fit condition of the adapter
spring 39, its engaging bosses 59a are disposed within the
engaging holes 52a of the adapter cover § with the forward
end of each boss 59a projecting out radially from the 1nner
circumferential wall of the adapter cover 5. Since the adapter
spring 39 1s a generally annular element cut 1n one position,
it can be forced to undergo elastic deformation so as to
radially shift the engaging bosses 59a.

The adapter cover 5 1s provided with a stopper pin 58
projecting radially imnward from the circumferential wall
thereof 1n a position adjoining to one of said engaging holes
52a. In the 1illustrated example, the stopper pin 58 1s dis-
posed above one end of the engaging hole 52a. Thus, 1n the
circumferential wall of the adapter cover 4 adjacent to the
engaging hole 52a situated behind in the views of FIGS. 1
and 3, the stopper pin 38 1s provided above the clockwise
edge of the engaging hole 52a (the term “clockwise” means
the clockwise direction as viewed from the tip of the 1ron,
that 1s from below; in other words the direction indicated by
the arrowmark X in FIGS. 3(a) and (b)). In this embodiment,
the stopper pin 38 1s installed by screwing 1t radially inward
until 1t projects out of the mner circumferential surface 505
of the adapter cover 5 through 1ts peripheral wall. Of course,
the stopper pin 58 can be installed by pressing 1t into the
circumferential wall of the adapter cover 5 1nstead of 1nstall-
ing it by screw means.

The nozzle holder 3 comprises a cylindrical member 6 to
be fitted into said adapter holder 5 and a nozzle means 8 to
be connected below said cylindrical member 6.

The cylindrical member 6 1s formed as a bottomed
cylinder opening at its upper end and the outer diameter of
its upper end corresponds to the mner diameter of the under
bore of said adapter cover 5 which lies below said annular
flange 51. The 1nner diameter of the cylindrical member 6
and adapter holder 4 corresponds to the outer diameter of the
nozzle pipe 92.

The upper end of the cylindrical member 6 1s formed with
ogenerally rectangular, upwardly open recesses 61 1into which
the engaging bosses 59a of the adapter spring 59 can be
inserted. In the 1llustrated example, 4 recesses 61 are pro-
vided at intervals of 90 degrees 1n correspondence with the
engaging bosses 394 of the adapter spring §9. At the edge of
the recess 61 which lies at the counterclockwise side, the
recess 61 1s provided with an engaging means 61a adapted
to engage said stopper pin 58 1n the form of a generally
semicircular cutout opening 1n the counterclockwise direc-
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fion 1n the vertically central position thereof. Furthermore,
the peripheral wall of the cylindrical member 6 1s provided
with a circumferentially elongated slit 62 adjacent to each
recess 61 at the same level as the lower side of the recess 61.
This slit 62 1s spaced apart slightly from the counterclock-
wise side of the recess 61. The circumierential length of each
slit 62 1s slightly smaller than the circumferential length of
cach recess 61 and engageable with the engaging boss 59a
of the adapter spring 59.

The lower end of the cylindrical member 6 1s adapted to
accept a variety of nozzle elements 8 through a coupling
member 7. In the illustrated example, the coupling member
7 15 a hollow element 1n the form of a frustum of circular
cone which 1s progressively increasing in diameter and
opening 1n a downward direction and 1ts upper end 71 1is
rigidly secured to a bottom wall 63 of said cylindrical
member 6. On the other hand, a bottom wall 72 1s fixed to
its downward opening and four nozzle elements 8 extending
downward 1n a square layout are secured rigidly to said
bottom wall 72. Each of the nozzle 8 1illustrated 1s a thin,
generally rectangular hollow member with 1ts delivery port
81 at the lower end being further constricted to a narrow
width. The bottom wall 63 of the cylindrical member 6 and
the upper end 71 of the coupling member 7 are provided
with suitable openings 60, 70 so that the hot air from the
nozzle pipe 92 may be delivered from the lower end of the
nozzle element 8 through the coupling member 7. In the
illustrated example, the bottom wall 63 of the cylindrical
member 6 and the upper end 71 of the coupling member 7
are respectively formed with § circular holes 60, 70 1n
concentric relation.

Meanwhile, the nozzle construction may vary with the
size and shape of the surface-mounted device (e.g. IC) to be
repaired. Therefore, 1in accordance with the present
invention, nozzle holders 3 consisting of a common cylin-
drical member 6 and various coupling members 7 and nozzle
clements 8 are provided. For example, about 50 different
nozzle holders 3 varying in size, shape, number, and position
as standard items or about 100 or more different nozzle
holders inclusive of order-made 1tems can be provided. In
that case, the coupling member 7 1s also provided 1n about
5 different shapes. FIG. 1 shows an example 1n which the
size of nozzle element 8 1s varied.

The mode of use of the dismountable nozzle 1 1n the
above embodiment 1s now described. FIGS. 3~5 show the
stages of assembly of the dismountable nozzle 1 in the above
embodiment, where (a) is a longitudinal section view and (b)
1s a transverse section view taken along the line correspond-
ing to the spring groove 52.

First, as illustrated 1 FIG. 3, the mounting adapter 2 1s
rigidly secured to the nozzle pipe 92 of the hot air iron 9. For
this purpose, the mounting adapter 2 1s first passed over the
nozzle pipe 92 and the clamping screw 46 1s tightened up 1n
such a manner that the clamping members 45 of adapter
holder 4 will be closed up to each other. As a result, the
upper cylindrical part 42 of the adapter holder 4 tightens the
nozzle pipe 92 so that the mounting adapter 2 1s positively
secured to the nozzle pipe 92. The positioning of the
mounting adapter 2 with respect to the nozzle pipe 92 is
ciiected by mounting the nozzle holder 3 on the mounting
adapter 2, mserting the nozzle pipe 92, and tightening the
clamping screw 46 1n the state where the tip of the nozzle
pipe 92 1s abutted against the bottom wall 63 of the cylin-
drical member 6. In this manner, the nozzle holder 3 can be
attached to the nozzle pipe 1n air-tight relation with certainty.

Attachment of the nozzle holder 3 to the mounting adapter
2 rigidly secured to the nozzle pipe 92 1s now explained.
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First, as illustrated in FIG. 4, with the engaging bosses 59a
of the adapter spring 59 being lined up with the recesses 61
of the cylindrical member 6, the cylindrical member 6 1s
inserted 1nto the lower opening of the adapter cover 5 until
the engaging bosses 59a are abutted against the lower edges
of the recesses 61. The stopper pin 38 1s disposed above the
engaging boss 59a and, therefore, in the condition where the
cylindrical member 6 has been inserted into the lower
opening of the adapter cover 5, not only the engaging boss
59a but also the stopper pin 38 1s disposed within the recess

61.

Then, the nozzle holder 3 1s rotated clockwise with
respect to the mounting adapter 2 whereupon, as illustrated
in FIG. 5, the engaging bosses 59a of the adapter spring 59
are shifted out from the recesses 61 and brought into
engagement with the adjacent slits 62 and, at the same time,
the stopper pin 38 1s abutted against, and engaged by, the
engaging means 6la of the recess 61 to preclude further
relative rotation. In this connection, since the adapter spring
59 1s open 1n one position and the engaging bosses 59a are
arcuately formed, the engaging bosses 59a are readily
deformed radially outward and displaced from the recesses

61 into the slits 62.

In addition, as illustrated in FIG. 5(b), it is so arranged
that the stopper pin 38 1s engaged by the engaging means
61a just prior to complete entry of the engaging boss 59a
into the slit 62. Thus, in the condition where the clockwise
end of the engaging boss 59a of the adapter spring 39 is
abutted against the clockwise end of the slit 62, the stopper
pin 38 1s engaged by the engaging means 61a. Therefore,
due to the force urging the cylindrical member 6 of the
nozzle holder 3 into rotation which 1s generated as the
engaging boss 59a of adapter spring 59 1s about to enter into
the slit 62 and the counter force acting to arrest said rotation
which 1s generated when the stopper pin 58 1s engaged by
the engaging means 61a, the nozzle holder 3 1s secured to the
mounting adapter 2 without rattling. For example, the nozzle
holder 3 1s locked 1n position under the radial compression
by the adapter spring 59. Moreover, since the adapter spring
59 1s a wire rod which 1s rectangular in sectional configu-
ration and each of the engaging bosses 594 1s a mere
projection formed by bending the adapter spring 59 slightly
inward 1n a radial direction, the axial locking of the nozzle
holder 3 with respect to the mounting adapter 2 can also be
cifected with remarkable tightness.

The hot air heater thus carrying the nozzle at its iron
segment can be used with advantage chiefly for the mount-
ing and dismounting surface-mounted IC and other parts of
printed circuit boards, particularly for the dismounting of IC
devices 1n repair work. Thus, a hot air current heated to
about 300~400° C. is delivered from the nozzle element 8
attached to the 1ron to melt the solder fixing the shanks of IC
devices to the substrate board for dismounting the parts.
When an elongated suction pipe 1s provided in the center of
the nozzle pipe 92, the dismounting work can be performed
while the IC device 1s aspirated away from the board, thus
facilitating the work. For this purpose, it may be so arranged
that a central opening 1s formed 1n each of the bottom wall
63 of said cylindrical member 6 and the upper and lower end
faces 71, 72 of said coupling member 7 and a rotatable dial
93 1s disposed at the 1ron 9. In this arrangement, the suction
pipe can be 1nserted or withdrawn with respect to the nozzle
pipe 92 by rotating the dial 93.

On the other hand, the nozzle holder 3 can be discon-
nected from the mounting adapter 2 secured to the nozzle
pipe 92 by rotating the nozzle holder 3 counterclockwise
with respect to the mounting adapter 2. as the nozzle holder
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3 1s thus rotated, the stopper pin 38 1s displaced from the
engaging means 61a to the recess 61 and, at the same time,
the engaging bosses 59a of said adapter spring 59 are
displaced from the slits 62 to the recesses 61 so that the
nozzle holder 3 can be easily pulled out from the mounting
adapter 2.

What 1s claimed 1is:

1. A dismountable hot air nozzle applicable to a hot air jet
heater for use in the dismounting of surface-mounted IC
devices and other purposes, which comprises

a downwardly open cylindrical mounting adapter to be
attached to a hot air delivery pipe of said heater,

a generally annular adapter spring capable of undergoing
clastic deformation 1n a radial direction and having
engaging bosses adapted to project from the inner
circumferential wall of said mounting adapter when
assembled,

a stopper pin disposed adjacently of the engaging boss
and projecting radially inwardly of the inner circum-
ferential surface of said mounting adapter, and

a nozzle holder having nozzle means for the delivery of
hot air from said pipe at its lower end and a cylindrical
member engageable with the opening of said mounting
adapter at 1ts upper end,

the top end of said cylindrical member bemng formed with
recesses through which the engaging bosses of said
adapter spring and said stopper pin may pass when the
cylindrical member i1s inserted imto said mounting
adapter,

cach of said recesses being formed with an engaging
means engageable with said stopper pin at its lateral
end 1n such a manner that when said cylindrical mem-
ber 1s mserted 1nto said mounting adapter and rotated 1n
a circumferential direction, said engaging means 1s

3

engaged by said stopper pin and said engaging bosses
are fitted 1nto slits formed adjacent to the recesses of
said cylindrical member.

2. A dismountable hot air nozzle according to claim 1

5  wherein
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said mounting adapter consists of an adapter holder to be
secured to said hot air delivery pipe and an adapter
cover disposed at a lower part of said adapter holder,

said adapter cover 1s provided with said adapter spring
and stopper pin,

said adapter spring 1s formed with engaging bosses as
formed by bending 1t radially inward 1in a generally

semicircular form 1n a plurality of circumferential
positions, and

said adapter cover 1s peripherally formed with a spring
ogroove 1n which said adapter spring 1s disposed,

said spring groove bemng formed with engaging holes
passing through the circumferential wall of said adapter
cover 1n positions corresponding to the engaging
bosses of said adapter spring.

3. A dismountable hot air nozzle according to claim 2

wherein

said stopper pin 1s disposed above one circumferentially

lateral edge of one of said engaging holes of said
adapter cover and

sald engaging means 1s formed by cutting out the cylin-
drical member at the other circumferentially lateral
edge of the recess of said cylindrical member 1n such a
manner that when said engaging means 1s engaged by
said stopper pin, one circumierentially lateral edge of
cach engaging boss 1s abutted against one circumier-
entially lateral edge of the corresponding slit.
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